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1
BRAKE PAD RETENTION DEVICE AND
METHOD

FIELD

The present disclosure relates to disc brakes for vehicles. In
particular, the present disclosure relates to devices for retain-
ing brake pads within the brake caliper of an air disc brake
system of the type utilized on commercial vehicles, and to a
method of using such devices.

BACKGROUND

Pneumatically-operated disc brakes have undergone devel-
opment and deployment on commercial vehicles since at least
the 1970s, where they have come to replace drum-style brakes
due to their superior performance in regard to cooling, fade
resistance and serviceability. Brake pads in pneumatically-
operated disc brakes are commonly retained within brake
calipers using a hold down bar that straddles the brake pads
and the brake disc on top of the brake caliper. During braking,
as the radially-stationary brake pad is brought into contact
with the rotating brake disc, the rotation of the brake disc
tends to rotate a leading edge of the brake pads in an radially-
outward direction, and the trailing edge of the brake pads in a
radially-inward direction, in a phenomenon known as “brake
pad kick.” Because these caliper-mounted hold down bars do
not hold down the brake pads near their longitudinal ends,
these brake pad hold down bars are not intended to suppress
brake pad kick. Further, because these hold down springs
provide only a single retaining point along the length of the
brake pad, these hold down bars may be less effective at
suppressing brake pad vibration during brake operation.

SUMMARY

In some instances, the ability of u-shaped brake pad hold
down springs or bars to suppress brake pad kick and to reduce
brake pad vibration during brake operation decreases as the
brake pads wear down. This is at least in part because the
u-shaped brake pad hold down springs are mounted directly
onto the brake pad, and therefore, the force exerted by these
u-shaped brake pad hold down springs decreases as the brake
pads wear down. The present invention addresses these and
other problems in the related art. This is achieved by a brake
pad retention device which is mounted directly onto the brake
carrier, thereby providing an improved ability to suppress
brake pad kick and brake pad vibration, increased product
longevity due to a reduction of uneven and vibration-induced
wear, improved ability to preload the brake caliper mounting
pins to even further suppress brake vibration, and improved
ease of brake pad installation and removal.

In accordance with embodiments of the present invention,
the ability to suppress brake pad kick, brake pad vibration,
and brake pad vibration-induced wear irrespective of the wear
condition of the brake pad friction material, is enhanced by
utilizing a brake pad hold down device, preferably in the form
of a spring member, that is fastened to the brake carrier and
that includes at least four contact points (e.g., one contact
point on each end of the brake pad), which exert a retaining
force on the brake pad to suppress brake pad kick. Further, the
brake pad hold down spring may be configured to simulta-
neously exert a force against inner surfaces of the brake
caliper, biasing the caliper against its brake caliper mounting
pins, thereby effectively preloading the brake caliper on its
mounting pins to further suppress vibration.
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In one embodiment, the brake pad hold down spring
includes a mounting section that is coupled to a brake carrier,
afirst projection that extends from one region ofthe mounting
section, and a second projection that extends from another
region of the mounting section. Preferably, the mounting
section has a shape that is complimentary to a surface of the
carrier upon which the mounting section is mounted, and
includes at least one opening that allows for the passage of a
fastener which fixes the mounting section to the carrier. The
first projection extends from the mounting section to the
brake pad. Preferably, the first projection contacts the backing
plate ofthe brake pad at a region near a longitudinal end of the
brake pad, where the first projection exerts a downward (i.e.,
radially-inward) force against the backing plate of the brake
pad. Thus, the first projection preferably has a shape that is
complimentary to a contact surface on the backing plate of the
brake pad. The second projection extends from the mounting
section to the brake caliper. Preferably, the second projection
contacts an inner surface of the brake caliper, where the
second projection exerts a biasing force against the inner
surface of the brake caliper. Thus, the second projection pref-
erably has a shape that facilitates the transfer of a biasing
force from the second projection to an inner wall of the brake
caliper. This arrangement suppresses brake pad kick and
brake pad vibration by providing at least four contact points
(e.g., two contact points on each end of the brake pad) that
exert a retaining force on each brake pad. Additionally, this
arrangement greatly facilitates removal and installation of the
brake pads, as all that is required to install or remove the brake
pads after wheel removal is to push the first projection later-
ally away from the brake pad in the circumferential direction
(i.e., away from the brake pads) to thereby interrupt contact
between the first projection and the backing plate of the brake
pad. The brake pads may then simply slide into/out of the
brake caliper.

The brake pad hold down spring may be provided with an
elongated body having opposite ends which are each con-
nected to the brake pad hold down spring described above,
each of which can provide retention of a pair of opposing
brake pads. That is, the brake pad hold down spring may
further include an elongated body having opposite ends, each
of which includes a mounting section that is coupled to a
brake carrier, a first projection that extends from one region of
the mounting section, and a second projection that extends
from another region of the mounting section. The elongated
body extends over the brake disc, without interfering with
rotation of the brake disc, and may optionally be used, for
example, to guide a wear sensor from the wiring harness of
the vehicle to a location on the brake pad where the wear
sensor is installed. Thus, this arrangement also provides at
least four contact points (e.g., two contact points on each end
of'abrake pad) that exert a retaining force. The brake pad hold
down spring including the elongated body, however, exerts a
retaining force onto two different brake pads, which are posi-
tioned on opposite sides of the brake disc. The brake pad hold
down spring including the elongated body exhibits the same
advantages described above, as well as increased rigidity and
support.

Other objects, advantages and novel features of this disclo-
sure will become apparent from the following detailed
description of embodiments, when considered in conjunction
with the accompanying drawings, in which:

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a brake system in accor-
dance with an embodiment of the present invention.
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FIG. 2 is a perspective view of a brake pad hold down
spring in accordance with an embodiment of the present
invention.

FIG. 3 is a cross-sectional view of the brake system of FIG.
2.

FIG. 4 is a perspective view of a brake pad hold down
spring according to another embodiment of the present inven-
tion.

FIG. 5 is close-up perspective view of a brake system
including the brake pad hold down spring of FIG. 4.

FIG. 6 is aperspective view of a brake system including the
brake pad hold down spring of FIG. 4.

FIG. 7 is a perspective view of the brake system of FIG. 6
with the brake caliper removed.

FIG. 8 is a cross-sectional view of the brake system
depicted in FIGS. 5-7.

DESCRIPTION OF EMBODIMENTS

FIG. 1 depicts a brake system 1 of the type generally used
in commercial vehicles. The brake system 1 includes a brake
disc 2 and a brake caliper 3 straddling the brake disc 2. The
brake caliper 3 is affixed to a brake carrier 4, via a pair of brake
caliper mounting pins. The brake carrier 4 is in turn fixed to a
vehicle axle (not illustrated), typically via a torque plate or a
brake spider (not illustrated). The brake caliper 3 is actuated
by an actuator 5, which in some embodiments may be con-
trolled by pneumatic pressure from the vehicle. The actuator
5 acts upon a brake pad application mechanism contained
within brake caliper 3 to press brake pads 6 against the brake
disc 2 and thereby slow the vehicle. In the embodiment of
FIG. 1, the brake caliper 3 is provided with an aperture 7
which is wide enough in the circumferential direction A and
the axial direction B to allow the brake pads 6 to be removed
and inserted without removal of the brake caliper 3 from the
brake carrier 4. Embodiments of the present invention, how-
ever, need not be limited to a pneumatic actuator. For
example, in alternate embodiments an electrically-driven, or
a hydraulically-driven actuator may be used. Further,
embodiments of the present invention need not be limited to
a particular type of brake caliper/mount arrangement. For
example, in alternate embodiments a fixed carrier and a slid-
ing caliper with a single-side brake pad application mecha-
nism, or a fixed carrier and fixed caliper with two-sided brake
pad application mechanisms may be used.

FIG. 2 depicts a brake pad hold down device in accordance
with an embodiment of the present invention. As shown in
FIG. 2, the brake pad hold down device may be provided in
the form of a brake pad hold down spring 20 that includes a
mounting section 21 having a shape that corresponds to a
surface on the brake carrier 4, upon which the mounting
section 21 is mounted. In some embodiments, such as the
embodiment shown in FIG. 2, the mounting section 21 may
have a substantially flat shape. The shape of mounting section
21, however, need not be limited to such flat shape, and may
have any desired shape as may occur to those of ordinary skill
in the art, provided that the shape of the mounting section 21
and the corresponding region of the brake carrier 4 are com-
plimentary to one another. Further, the mounting section 21
may have any desired profile. For instance, as depicted in
FIG. 2, the mounting section 21 may have a substantially
rectangular profile. The mounting section 21, however, need
not be limited to such profile, and may have any circular,
semi-circular, or polygonal profile as may occur to those of
ordinary skill in the art, as long as the mounting section 21 is
capable of being fixed to brake carrier 4.
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As shown in the embodiment depicted in FIG. 2, the
mounting section 21 may form at least one opening 24,
through which a fastener (not illustrated) that fastens the
mounting section 21 to the brake carrier 4 may be inserted.
The number of openings 24, however, need not be limited to
a single opening 24, and may include two or more openings
24, or as many openings 24 as may occur to those of ordinary
skill in the art, or as may be necessary to fasten the mounting
section 21 to the brake carrier 4. Moreover, in alternate
embodiments, the mounting section 21 may be devoid of any
openings 24, and may instead be fixed to brake carrier 4 by
alternate methods, such as welding or any other means as may
occur to those of ordinary skill in art.

As shown in FIG. 2, the brake pad hold down spring 20 of
the present embodiment includes a first projection 22 that
extends from one end of the mounting section 21. The first
projection 22 may include a vertical section 224 and a hori-
zontal section 225. The vertical section 22a may have a proxi-
mal end 22a' that is immediately adjacent to the mounting
section 21 and that extends substantially in a vertical direction
(e.g., radially outward) from the mounting section 21 to distal
end 224" of the vertical section 22a. In some embodiments,
the vertical section 22a may form a right angle with respect to
the mounting section 21. The vertical section 22a, however,
need not be limited to such arrangement and may form any
angle with respect to the mounting section 21 as may occur to
those of ordinary skill in the art. The horizontal section 225
includes a proximal end 224’ that extends from a region of the
horizontal section 225 that is proximate to distal end 224" to
a distal end 226" of the horizontal section 226 generally
parallel to an axis of rotation of the brake disc system so as to
extend over the brake pad 6. As shown in FIG. 2, the brake pad
hold down spring 20 of the present embodiment may also
include a second projection 23 in the form of a reaction
tab/caliper pre-loading tab extending from a proximal end 23'
that is immediately adjacent to the mounting section 21 to a
distal end 23" that is arranged to contact an interior surface of
the brake caliper 3.

As shown in the embodiment of FIG. 2, the first projection
22 and the second projection 23 may extend from different
regions (e.g., opposite ends) of mounting section 21. The
projecting direction of the first projection 22 and the second
projection 23, however, need not be limited to such arrange-
ment. For instance, in other embodiments, the first projection
22 and the second projection 23 may extend from sides of the
mounting section 21 that are immediately adjacent to one
another, or from the same side of the mounting section 21, as
long as a first end and a second end of the brake pad hold down
spring 20 contact brake pad 6 and brake caliper 3, respec-
tively.

As shown in FIG. 3, the brake pad hold down spring 20 of
the present embodiment is positioned within aperture 7 in a
region of aperture 7 proximate to a longitudinal end of brake
pad 6, between brake caliper 3 and brake carrier 4, with distal
end 225" of the horizontal section 225 contacting brake pad 6.
In the embodiment depicted in FIG. 3, the distal end 225" of
horizontal section 225 applies a biasing force radially inward
to a backing plate 6a of brake pad 6. The brake pad hold down
spring 20, however, need not be limited to such arrangement,
and may have any configuration as may occur to those of
ordinary skill in the art, as long as at least a portion of the
horizontal section 225 contacts the brake pad 6. The horizon-
tal section 225 may contact the brake pad 6 in a region
immediately adjacent to a longitudinal end of the brake pad 6.
The brake pad hold down spring 20, however, need not be
limited to such configuration, since the horizontal section 225
may, for example, contact brake pad 6 at various other loca-
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tions along the length of the brake pad 6, as long as at least a
portion of the horizontal section 2254 is capable of exerting a
radially inward directed force onto brake pad 6 to thereby
suppress brake pad kick and vibration during brake system 1
operation.

Preferably, the radially inward force exerted by horizontal
section 225 onto brake pad 6 is at least equal to, but opposite
in direction to, the force exerted onto the brake pad 6 by brake
disc 2, as the brake system 1 is operated, so as to suppress
brake pad kick. However, the biasing force exerted by hori-
zontal section 225 onto brake pad 6 may be lower than a
radially outward-directed force exerted onto the brake pad 6
by brake disc 2 as the brake system 1 is operated, so as to
minimize brake pad kick. Further, distal end 225" of horizon-
tal section 225 may have any desired shape. For instance, as
shown in FIG. 3, the distal end 225" may be substantially
rounded. The distal end 225", however, need not be limited to
such shape, and may have a substantially linear shape, as
shown in FIG. 1, or any other polygonal shape, as may occur
to those of ordinary skill in the art, as long as distal end 225"
othorizontal section 2254 is capable of contacting brake pad 6.
Further, the vertical section 22a and the horizontal section
22b may have any desired shape. For instance, as shown in
FIGS. 2 and 3, vertical section 22a and horizontal section 2254
may have a substantially flat shape. The vertical section 22a
and horizontal section 225, however, need not be limited to
such shape, and may have any desired shape as may occur to
those of ordinary skill in the art, as long as vertical section 22a
and horizontal section 225 extend from the mounting section
21 to the brake pad 6. Moreover, alternate embodiments may
lack a horizontal and vertical section altogether, and may, for
example, include a single arcuate projection, or a single pro-
jection having any desired shape, as long as the first projec-
tion, irrespective of its number of sections and irrespective of
its overall shape, extends from the mounting section 21 to the
brake pad 6.

As shown in FIG. 3, second projection 23 extends from
mounting section 21, such that distal end 23" of the second
projection 23 is arranged to contact an inner surface of brake
caliper 3. The second projection 23 may extend from the
mounting section 21 in any desired projecting direction. For
instance, as shown in FIGS. 2 and 3, the second projection 23
may make an oblique angle with respect to mounting section
21, thereby extending in an oblique direction relative to the
mounting section 21. The projecting direction of the second
projection 23, however, need not be limited to such an
arrangement. For instance, in other embodiments, the mount-
ing section 21 may extend to a location that is closer to the
inner wall of brake caliper 3, thereby allowing the second
projection 23 to project from mounting section 21 in a direc-
tion thatis substantially perpendicular to mounting section 21
(e.g., substantially parallel to vertical section 22a), as long as
distal end 23" of second projection 23 is capable of contacting
the inner surface of brake caliper 3. The distal end 23" of the
second projection 23 may have any desired shape. For
instance, as shown in FIG. 2, distal end 23" may have a
substantially linear shape. The distal end 23" of second pro-
jection 23, however, need not be limited to such arrangement,
and in other embodiments may have any substantially circu-
lar, semicircular, or any other polygonal shape as may occur
to those of ordinary skill in the art, as long as distal end 23" is
capable of contacting brake caliper 3. Upon contacting brake
caliper 3, distal end 23" exerts a biasing force against the
brake caliper 3. Preferably, the biasing force exerted by the
second projection 23 is of a magnitude sufficient to move the
brake caliper 3 away from the brake carrier 4, thereby pre-
loading the brake caliper pins (not shown).
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The existing brake pad hold down springs are either
mounted substantially in the middle of the brake caliper
(“middle-mounted springs”), or directly on the ends of the
brake pads (“brake-pad-mounted springs”). The middle-
mounted springs exert a retaining force only along a midsec-
tion of the brake pads. As such, the middle-mounted springs
are ineffective at suppressing brake pad kick, because this
phenomenon occurs when the leading and trailing ends of the
brake pads come into contact with the brake disc, and these
ends are not retained in place by the existing middle-mounted
springs. Further, because these middle-mounted springs pro-
vide a single retention point, the middle-mounted springs are
also ineffective at suppressing brake pad vibration, during
brake operation. Although the brake-pad-mounted springs
address the shortcomings of the middle-mounted springs, the
effectiveness of the brake-pad-mounted springs decreases as
the brake pads wear down.

Significant benefits of the brake pad hold device according
to the present embodiment, over the existing devices, are
evident from the foregoing disclosure. The brake pad hold
down device according to the present embodiment has a
stiffer spring force on the leading side and a less stiff force on
the trailing side to mitigate pad kick and vibration. Further,
the brake pad hold down device according to the present
embodiment has a structure that is easy to manufacture, is
cost effective, eliminates the need for separate brackets,
retaining pins and other fasteners required by the existing
devices, and provides a long term solution to the problem of
brake pad kick and brake pad vibration. Due to its shape, the
brake pad hold down device according to the present embodi-
ment may be installed on both ends of the brake pads. More-
over, because the brake pad hold down device according to the
present invention is fixed to the carrier, rather than directly
onto the brake pad, the ability of the brake pad hold down
device according to the present embodiment to suppress
brake pad kick, vibration and component wear are not
reduced over the life of the brake pad.

Another significant benefit of the brake pad hold down
device according to the present embodiment is that it facili-
tates pre-loading of brake caliper pins as accomplished by
section 230 in FIG. 4. When the brake pad hold down device
according to the present embodiment is installed, the reaction
tab exerts a biasing force against the brake caliper. This bias-
ing force tends to move the brake caliper away from the brake
carrier, thereby biasing the brake caliper pins against the
brake carrier.

Yet another significant benefit of the brake pad hold down
device according to the present embodiment is that it facili-
tates brake pad installation and removal. The brake pad hold
down device according to the present embodiment is config-
ured to fit within the aperture of the brake caliper, and the
portion of the brake pad hold down device that retains the
brake pad in place is readily accessible upon removal of a
vehicle wheel, without the need for removal of the brake
caliper. Thus, all that is required to install/remove the brake
pads is to push the brake pad hold down device away from the
brake pads to then push/pull the brake pads into/out of the
brake caliper. Further, because this procedure may be carried
out without removal of the brake caliper, the brake pad hold
down device according to the present embodiment effectively
reduces the time and effort required to perform brake pad
installation and removal. Moreover, due to its shape, removal
and/or installation of the brake pads does not require the use
of special tools or equipment.

Referring to FIGS. 4-8, another embodiment of the brake
pad hold down device of the present invention will now be
described. As shown in FIG. 4, the brake pad hold down
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spring 200 in accordance with the present embodiment differs
from the previous embodiment in that the brake pad hold
down spring 200 of the present embodiment further com-
prises an elongated body 250 which connects brake pad hold
down springs at adjacent ends of two brake pads. As shown in
FIG. 4, the elongated body 250 has a first end 2504 that is
immediately adjacent to a proximal end 2204' of a horizontal
section 2204, and second end 2505 that is immediately adja-
cent to another proximal end 2205' of another horizontal
section 2204, so that the brake pad hold down spring 200 of
the present embodiment includes a mounting section 210,
first projection 220 and second projection 230 on each end of
the brake pad hold down spring 200.

As shown in FIGS. 5-8, when the brake pad hold down
spring 200 of the present embodiment is installed in brake
system 1, the elongated body 250 extends substantially in the
direction of the axis of rotation of the brake disc (illustrated in
FIG. 1 as axial direction B), so as to straddle brake disc 2. As
shown in FIG. 8, each end of the elongated body includes a
vertical region 250" that extends upward from the mounting
section, and which provides a clearance between the elon-
gated body 250 and brake disc 2. Such a configuration allows
the brake pad hold down spring 200 to operate without inter-
fering with rotation of brake disc 2. Further, as shown in FIG.
8, horizontal sections 2205 extend from vertical regions 250’
toward brake pads 6, thereby giving the radially outer portion
of'the brake pad hold down spring 200 of the present embodi-
ment flanged ends. The brake pad hold down spring 200,
however, need not be limited to such configuration. For
instance, in other embodiments the elongated body 250 may,
for example, have a substantially arcuate shape, or any other
polygonal shape as may occur to those of ordinary skill in the
art, as long as the elongated body 250 does not contact brake
disc 2 during brake system 1 operation.

As shownin FIGS. 5-8, the brake pad hold down spring 200
of the present embodiment has two horizontal sections 2205
located at each end thereof, which contact two different brake
pads 6 located on opposite sides of brake disc 2. As shown in
FIGS. 5 and 6, the brake pad hold down spring 200 of the
present embodiment is similarly disposed within aperture 70.
However, because brake pad hold down spring 200 contacts
longitudinal ends of two different brake pads 6, only two
brake pad hold down springs 200 are needed to retain both
brake pads 6, within brake caliper 4.

As evidenced by the foregoing disclosure, the brake pad
hold down device according to the present embodiment
exhibits the same benefits over the existing devices discussed
above, as well as at least the following additional benefits.
First, the brake pad hold down device according to the present
embodiment exhibits improved rigidity and strength relative
to single, independent devices by joining together two of the
inventive brake pad hold down devices. This configuration
improves the ability of the brake pad hold down device
according to the present embodiment to transfer loads
between the multiple mounting points, while the addition of
the elongated body augments rigidity of the brake pad hold
down device.

Another significant benefit of the brake pad hold down
device according to the present embodiment is that it further
facilitates installation and removal of the brake pads. The
brake pad hold down device according to the present embodi-
ment may include a removal assistance feature for exerting a
force in the circumferential direction to displace the brake pad
hold down device, such as a radially-outward oriented tab
which may be pressed by a technician or a slot into which a
removal/installation tool may be inserted. This removal assis-
tance feature is formed by a portion of the elongated body that

10

15

20

25

30

35

40

45

50

55

60

65

8

defines a clearance between the elongated body and the brake
disc. Such a location for the removal assistance feature is
easily accessible, thereby further improving access for instal-
lation and/or removal tools.

Another embodiment of the present invention is directed to
a method of installing and removing brake pads in a brake
system including a brake pad hold down device according to
the foregoing embodiments. The method includes the acts of
applying a force to the first projection (22, 220) in a circum-
ferential direction away from an installed position of brake
pad 6, inserting the brake pad 6 into an opening in the brake
carrier 4 to the installed position, and releasing the force
applied to the first projection (22, 220) to permit the first
projection (22, 220) to assume a position over the brake pad 6
to apply the first biasing force to the brake pad 6. A similar
procedure may be used to extract a brake pad.

The foregoing disclosure has been set forth merely to illus-
trate the invention and is not intended to be limiting. For
example, the brake pad hold down spring (20, 200) may be
integrally formed. As used herein, the term “integrally
formed” means fused or made into a single unitary piece, such
as, being stamped from a single sheet. Alternatively, the brake
pad hold down spring (20, 200) may be constructed of two or
more pieces, each of which is held together by a fastening
means, such as a fastener, weld, or any other fastening means
that may occur to those of ordinary skill in the art. Further, the
brake pad hold down spring (20, 200) may be made substan-
tially of a single material, or a plurality of materials, as long
as the material of the brake pad hold down spring is capable of
undergoing elastic deformation over the range of motion
required for installation and removal of the brake pads. The
brake pad hold down spring (20, 200) may be formed of
metal, or any other material capable of undergoing elastic
deformation and exerting a biasing force as may occur to
those of ordinary skill in the art. Moreover, the brake pad hold
down spring of the present invention may include portions
with different shapes or thicknesses to increase or decrease
the material strength of the various portions of the above-
disclosed embodiments. Because these and other such modi-
fications of the disclosed embodiments incorporating the
spirit and substance of the invention may occur to persons of
ordinary skill in the art, the invention should be construed to
include everything within the scope of the appended claims
and equivalents thereof.

The invention claimed is:

1. A structure for retaining a brake pad within a brake
caliper, the structure comprising:

a mounting section configured to mount the structure on a

brake carrier;

afirst projection extending from a first region of the mount-

ing section to the brake pad, the first projection being
configured to apply a first biasing force to the brake pad;
and

a second projection extending from a second region of the

mounting section that contacts the brake carrier to an
inner surface of the brake caliper, the second projection
having a distal end that contacts the inner surface of the
brake caliper, to thereby apply a second biasing force
thereto.

2. The structure according to claim 1, wherein

the first projection is configured to contact a backing plate

of the brake pad in a region proximate to a longitudinal
end of the brake pad.

3. The structure according to claim 1, wherein

the first region of the mounting section and the second

region of the mounting section are located on opposite
ends of the mounting section.
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4. The structure according to claim 1, wherein

the second biasing force is at least equal to a force that is
necessary to bias brake caliper pins against the brake
caliper, and

a magnitude of the first biasing force and a magnitude of
the second biasing force are either the same or different.

5. The structure according to claim 1, wherein

the mounting section defines at least one opening that is
configured to accommodate passage of a fastener there-
through.

6. The structure according to claim 1, wherein

the mounting section, the first projection, and the second
projection are integrally formed.

7. The structure according to claim 6, wherein

at least a portion of the first projection and the mounting
section are substantially parallel to one another.

8. The structure according to claim 7, wherein

at least a portion of the first projection is substantially
perpendicular to another portion of the first projection,
and the mounting section.

9. The structure according to claim 8, wherein

the second projection extends from the mounting section at
an oblique angle thereto.

10. The structure according to claim 9, wherein

the first projection includes a vertical section that extends
substantially upward from the mounting section and a
horizontal section that extends substantially along a
width direction of the brake pad.

11. A structure for retaining a brake pad within a brake

caliper, the structure comprising:

a mounting section configured to mount the structure on a
brake carrier;

afirst projection extending from a first region of the mount-
ing section to the brake pad, the first projection being
configured to apply a first biasing force to the brake pad;

a second projection extending from a second region of the
mounting section that contacts the brake carrier to an
inner surface of the brake caliper, the second projection
having a distal end that contacts the inner surface of the
brake caliper, to thereby apply a second biasing force
thereto; and

an elongated body configured to connect one end thereof to
the first projection of the structure and another end
thereof to another first projection of another structure.

12. The structure according to claim 11, wherein

the first projection is configured to contact a backing plate
of the brake pad in a region proximate to a longitudinal
end of the brake pad.

13. The structure according to claim 11, wherein

the first region of the mounting section and the second
region of the mounting section are located on opposite
ends of the mounting section.

14. The structure according to claim 11, wherein

the second biasing force is at least equal to a force that is
necessary to bias brake caliper pins against the brake
caliper, and

a magnitude of the first biasing force and a magnitude of
the second biasing force are either the same or different.

15. The structure according to claim 11, wherein

the mounting section defines at least one opening that is
configured to accommodate passage of a fastener there-
through.

16. The structure according to claim 11, wherein

the mounting section, the first projection, the elongated
body and the second projection are integrally formed.
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17. The structure according to claim 16, wherein

the elongated body is configured to overlap a brake disc,
when the mounting section is mounted on the brake
carrier.

18. The structure according to claim 17, wherein

at least a portion of the first projection, the elongated body
and the mounting section are substantially parallel to
one another.

19. The structure according to claim 18, wherein

the elongated body and at least a portion of the first pro-
jection are substantially perpendicular to another por-
tion of the first projection, and the mounting section.

20. The structure according to claim 19, wherein

the second projection extends from the mounting section at
an oblique angle thereto.

21. The structure according to claim 20, wherein

the first projection includes a vertical section that extends
substantially upward from the mounting section and a
horizontal section that extends substantially along a
width direction of the brake pad.

22. A structure for retaining longitudinal ends of a pair of

brake pads within a brake caliper, the structure comprising:

an elongated body having ends that are each configured to
exerta downward force onto a backing plate of one of the
pair of brake pads; and
a pair of projections that extend from each end of the
elongated body, each of the pair of projections including
afirst portion that is configured to mount the structure to
a brake carrier, and
a second portion that is configured to exert a biasing
force against an inner wall of the brake caliper,
wherein at a first end thereof of the second portion
contacts the brake carrier, and at a second end thereof
the second portion contacts the inner surface of the
brake caliper.
23. The structure according to claim 22, wherein
the ends of the elongated body are configured to exert the
downward force in regions proximate to the longitudinal
ends of the pair of brake pads.
24. The structure according to claim 23, wherein
the elongated body extends substantially along a first direc-
tion, and the pair of projections extend substantially
along a second direction that is orthogonal to the first
direction.
25. A brake pad retaining system comprising:
means for generating a biasing force that retains a brake
pad within a brake caliper, the biasing force being
exerted radially-inwardly onto an area of the brake pad
proximate to a longitudinal end of the brake pad;
means for biasing at least one brake caliper mounting pin
against the brake caliper; and
means for mounting the brake pad retaining system on a
brake carrier, wherein said means for mounting the
brake pad retaining system includes a biasing portion
having a first end that contacts the brake carrier and a
second end that contacts the inner surface of the brake
caliper.
26. The system according to claim 25, wherein the means

for generating the biasing force includes at least two biasing
force generating devices further comprising means for con-
necting the at least two biasing force generating devices on
opposite sides of a brake disc.

27. A method for installing a brake pad in a brake system,

the method comprising the acts of:

applying a force to a first projection in a circumferential
direction away from an installed position of the brake
pad;
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inserting the brake pad into an opening in a brake carrier to
the installed position;
releasing the force applied to the first projection to permit
the first projection to assume a position over the brake
pad in which the first projection applies a first biasing
force to a longitudinal end of the brake pad, wherein
the brake system includes a brake caliper, the brake
carrier, a brake disc and a brake pad retaining struc-
ture, the brake pad retaining structure including a
mounting section configured to mount the structure
on the brake carrier, the first projection extending
from a first region of the mounting section to the brake
pad, the first projection being configured to apply the
first biasing force to the longitudinal end of the brake
pad, and a second projection extending from a second
region of the mounting section that contacts the brake
carrier to an inner surface of the brake caliper, the
second projection having a distal end that contacts the
inner surface of the brake caliper, to thereby apply a
second biasing force thereto.
28. A disc brake system comprising:
a brake carrier;
a brake caliper mounted on the brake carrier;
a pair of brake pads disposed in the brake caliper;
a brake disc interposed between the pair of brake pads; and

10

15

20

12

a brake pad retaining spring that is mounted on the brake
carrier, the brake pad retaining spring comprising:
a substantially-flat elongated body that is configured to

overlap the brake disc, the substantially-flat elongated
body having flanged ends, each flanged end being
configured to exert a downward force onto a region of
one of the pair of brake pads that is proximate to a
longitudinal end thereof;

a pair of substantially-flat mounting portions that are

configured to fasten the brake pad retaining spring to
sections of the brake carrier that are on opposite sides
of the brake disc;

a pair of substantially-flat vertical portions, each sub-

stantially-flat vertical portion being configured to
extend vertically downward from each flanged end to
a respective one of the pair of substantially-flat
mounting portions; and

a pair of substantially-flat caliper pre-loading tabs, each

substantially-flat caliper pre-loading tab being con-
figured: 1) to extend from the respective one of the pair
of substantially-flat mounting portions, that contact
the brake carrier, at an oblique angle thereto, and ii) to
exert a biasing force, via a distal end that contacts an
inner surface of the brake caliper, that biases brake
caliper mounting pins against the brake caliper.

#* #* #* #* #*



